Heterologous expression and characterization of soybean cytosolic ascorbate peroxidase.
Ascorbate peroxidase is a widespread plant enzyme that catalyzes the removal of potentially harmful H2O2. This enzyme is particularly important in legume root nodules due to their high potential for generating activated forms of oxygen. A cDNA clone of soybean nodule ascorbate peroxidase was used to construct an expression system in Escherichia coli. The recombinant protein had an N-terminal tag of six consecutive histidine residues to allow for purification by Ni(2+)-agarose affinity chromatography. Large amounts of recombinant peroxidase (about 27% of total soluble protein) were produced but most of the peroxidase was present in the apo-form (without heme). Addition of delta-aminolevulinic acid to the growth media resulted in an increase in production of holoprotein. Apoprotein was easily converted to the holo-form by in vitro reconstitution with hemin. The reconstituted protein was catalytically, spectrally, and immunologically indistinguishable from native ascorbate peroxidase.